[Behavioral pharmacological characterization of mice lacking the nociceptin receptor].
Nociceptin and nociceptin receptor, which show structural similarities to opioid peptides and opioid receptors, respectively, have been recently found to constitute a novel neuromodulatory system. In the central nervous system, however, the physiological role of modulation via the nociceptin receptor is still unclear. Here, we report the behavioral pharmacological characterization of mice lacking the nociceptin receptor. Nociceptin produced hyperalgesia and hypolocomotion, whereas the nociceptin receptor-knockout mice showed no significant abnormalities in nociceptive thresholds (tail-flick, hot-plate, electric, and acetic acid-induced writhing tests) and locomotion. In the learning and memory tests, nociceptin induced impairment of learning and memory in wild-type mice. Nociceptin receptor-knockout mice possessed greater learning ability and had better memory than wild-type mice. These results suggest that the nociceptin system plays a role in regulation of nociception or locomotion and seems to play negative roles in learning and memory. Next, we compared nociceptive responses induced by various opioids between the nociceptin receptor-knockout and wild-type mice. As previously reported, morphine (mu-opioid receptor agonist), U-50,488 H (kappa 1-opioid receptor agonist), and naloxone benzoylhydrazone (NalBzoH; kappa 3-opioid receptor agonist) induced antinociceptive effects in wild-type mice. Surprisingly, knockout mice lacked the antinociceptive effect induced by NalBzoH, but not by morphine and U-50,488H. Further, NalBzoH completely inhibited nociceptin-induced hyperalgesia and hypolocomotion in wild-type mice. Experiments on the cultured cells transfected with the nociceptin receptor cDNA showed that NalBzoH competed in [3H]-nociceptin binding and attenuated the nociceptin-induced inhibition of cyclic AMP accumulation induced by forskolin. These results clearly suggest that NalBzoH acts as a potent antagonist for the nociceptin receptor. Our studies suggest that the nociceptive system and/or learning and memory processes could be modulated by ligands to the nociceptin receptor, and further that the antagonists are worth testing for the alleviation of pain and memory disorders.